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DETECTION OF UNAUTHORIZED REMOVAL OF 
THEFT DETECTION TARGET DEVICES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to electronic article surveil 

lance systems and more particularly it concerns ar 
rangements for detecting unauthorized removal of sur 
veillance system security tags from articles of protected 
merchandise. 

2. Description of the Prior Art 
Electronic article surveillance systems for protecting 

articles of merchandise from theft are well known. In all 
of these systems the articles of merchandise to be pro 
tected have a security tag containing a “target” element 
attached to them and when the article is carried from a 
protected area, such as a store, an antenna at the exit 
from the protected area senses the target element and 
sounds an alarm. When the article of merchandise is 
purchased, the store clerk either deactivates the target 
or removes the security tag so that the merchandise can 
be taken from the protected area without activating the 
alarm. 

Systems have been proposed which. utilize so called 
“active” targets which contain their own power and 
give off distinctive electromagnetic signals or disturb 
ances which are detected when they are carried past 
sensing antennas at the store exit. U.S. Pat. No. 
2,474,271 describes one such system. 
Most systems however, use “passive” targets or re 

sponders which respond to electromagnetic radiation 
supplied from an interrogation antenna at the store exit 
and produce distinctive electromagnetic disturbances 
which are then detected. U.S. Pat. Nos. 3,493,955, 
2,774,060, 3,500,373, 4,321,586 and 4,623,877 and 
4,642,613 describe such responder systems. 

It is important that the target not be deactivatible or 
removable from the merchandise except by special 
means controlled by the store clerk. Various devactiva 
tion and removal arrangements have been proposed and 
utilized. US. Pat. No. 3,810,147 proposes to provide a 
fusible link in a resonant circuit target which, when 
subjected to radiation at the appropriate power and 
frequency, would melt the link and change the distinc 
tive resonant characteristics of the target so that it can 
not be detected. 
US. Pat. Nos. 3,747,086, 3,820,103 and 3,820,104 

describe the provision of high coercivity magnetic ele 
ments mounted on a soft magnetic strip target so that, 
when the elements are magnetized they prevent the soft 
magnetic strip from producing characteristic harmonics 
of an interrogation ?eld. 
US. Pat. Nos. 3,858,280, 3,911,534, 4,531,264 and 

4,590,461 describe specially detachable locking arrange 
ments for security tags which allow them to be re 
moved from the merchandise only with a special tool 
controlled by the store clerk. The electromagnetic 
characteristics of the targets contained in these tags is 
not altered and they may be reused, after removal, to 
protect other articles of merchandise. These security 
tags are generally in the form of plastic wafers and are 
fastened to the merchandise by means of a tack-like 
fastening element whose shank passes through the mer 
chandise and enters into a locking mechanism on the 
tag. The locking mechanism can be released by a special 
tool, e. g. a special magnet, controlled by the store clerk. 
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2 
A problem has arisen in connection with removable 

security tags in electronic article surveillance systems. 
Although the locking mechanism can be released legiti 
mately only with a special tool, it may be possible, by 
continued working with a large and powerful tool, for 
example, pruning shears or a heavy duty cable cutter, 
eventually to destroy the locking mechanism and then 
remove the security tag. Although it would not be pos 
sible to use such tools in the public areas of a store 
without arousing suspicion, it is possible to use them 
without detection in the privacy of a dressing room or 
a rest room in the store. Thus a thief can bring merchan 
dise into the store dressing room and, without detection, 
work with a large tool for as long as necessary to de 
stroy the security tag locking mechanism and then re 
move the tag and target from the merchandise. The 
protection of merchandise in private areas such as in 
dressing rooms and rest rooms has been a dif?cult prob 
lem because a certain degree of privacy must be ac 
corded to store patrons in those areas. 

SUMMARY OF THE INVENTION 

The present invention overcomes the problems of the 
prior art and provides novel arrangements which enable 
the detection of unauthorized removal of security tags 
from merchandise in private areas of a store without 
affecting the privacy that must be maintained in such 
areas. 

According to one aspect of the invention there is 
provided a novel electronic article surveillance system 
for protecting merchandise from theft from a store 
having a private room located within a protected area 
of the store. The system comprises a first monitor which 
is arranged to respond to a ?rst distinctive electromag 
netic disturbance in an exit path from the protected area 
of the store, a second monitor which is responsive to a 
second distinctive electromagnetic disturbance within 
the private room to produce an alarm, and a security tag 
which is fastened to an article of merchandise in the 
protected area and can be removed only with a special 
tool. The security tag contains a target which produces 
the ?rst characteristic disturbance when the tag is fas 
tened to the article of merchandise and it produces the 
second disturbance when the tag is removed from the 
article of merchandise. 
When the article of merchandise with the security tag 

fastened to it is taken into the private room the target 
does not produce the second distinctive disturbance and 
therefore no alarm is produced. If, however, the secu 
rity tag is removed from the merchandise in the private 
room its target then produces the second distinctive 
disturbance which is detected by the second monitor to 
produce an alarm. Also, if merchandise with the secu 
rity tag attached is taken from the protected area of the 
store the target will produce the ?rst distinctive distur 
bance which is then detected by the ?rst monitor to 
produce an alarm. 
According to a second aspect of the invention there is 

provided a novel security tag for use in an electronic 
article surveillance system. This novel security tag com 
prises a casing, a fastener for securing the casing to an 
article of merchandise. The fastener is releasable to 
allow separation of the casing from the article of mer 
chandise only by means of a special tool. A target is 
mounted in the casing. The target is arranged such that 
it produces a ?rst distinctive electromagnetic distur 
bance characteristic when the fastening means secures 
the casing to the article of merchandise and a second 
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disturbance electromagnetic characteristic when the 
casing is separated from the article of merchandise. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagramatic plan view of a protected area 
of store, including private rooms, in which the present 
invention is used; 
FIG. 2 is a diagramatic illustration and block diagram 

of a monitoring arrangement at an exit of the protected 
area of FIG. 1; 
FIG. 3 is a circuit diagram of a target which is de= 

tected by the monitoring arrangement of FIG. 2; 
FIG. 4 is a diagrarnatic illustration and block diagram 

of a monitoring arrangement at a private room of FIG. 
1; 
FIG. 5 is a perspective view showing a security tag 

according to the present invention fastened to an article 
of merchandise; 
FIG. 6 is an exploded view showing the security tag 

of FIG. 5 removed from the article of merchandise; 
FIG. 7 is an enlarged cross sectional view taken along 

line 7—7 of FIG. 5; 
FIG. 8 is a waveform and a timing diagram for show 

ing the detection of targets, according to a preferred 
embodiment the present invention, at a store exit and at 
a dressing room; 
FIGS. 9 and 10 are waveforms and timing diagrams 

for showing the detection of targets according to an 
alternative form of the present invention; and 
FIG. 11 is a view similar to FIG. 7 but showing an 

alternate security tag according to the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shows, in plan view, the interior of a retail 
store. The store has outer walls 10 and an entrance and 
exit way 12. Articles of merchandise 14 are hung on 
racks 16 inside the store so that they can be examined by 
store customers 18. 
. There are also provided inside the store, private 
rooms such as dressing rooms 20 and rest rooms 22 for 
the use of store customers. Customers may bring arti 
cles of merchandise 14 into these private rooms and try 
them on so that they can decide whether to purchase 
them. 

Special security tags 24 are fastened to the articles of 
merchandise 14. These security tags contain targets 
which protect the merchandise from theft. A store exit 
monitor 26 is arranged at the exit way 12 of the store; 
and if an article of merchandise 14 with an attached 
security tag 24 is carried through the exit way 12 past 
the monitor 26, the monitor will detect the security tag 
target and actuate an alarm. When, on the other hand, a 
customer makes a legitimate purchase, the customer 
takes the merchandise 14 to a counter 28 where a store 
clerk 30 removes the security tag 24 using a special tool 
32. The customer may then take the merchandise 
through the exit way 12 without activating the alarm. 
The security tags 24 can be quite securely fastened to 

the merchandise 14 so as to prevent unauthorized re 
moval and yet can be guickly removed by the store 
clerk using the special tool 32. Nevertheless, by use of a 
large tool such as pruning shears or heavy cable cutters, 
it may be possible, after a time, to destroy the locking 
mechanism on the security tag and remove it from the 
merchandise. Any such activity would be readily no 
ticed if it were attempted in the public area of the store. 
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4 
However, if a shoplifter takes the merchandise into one 
of the dressing rooms 20 or rest rooms 22, the shoplifter 
is assured of privacy and may work on the fastener of 
the security tag for as long as necessary to destroy it 
without being noticed. The shoplifter may then leave 
the security tag in the private room and take the mer 
chandise out through the exit way 26 without being 
detected by the monitor 12. 
The arrangements of the present invention serve to 

protect against such unauthorized security tag removal. 
As shown in FIG. 1, dressing room and rest room moni 
tors 34 are provided in each of the dressing rooms 20 
and rest rooms 22. These monitors are similar in con 
struction to the store exit monitor 26; however, they 
respond to a somewhat different electromagnetic distur 
bance than the store exit monitors. Thus when articles 
of merchandise 14 having security tags 24 attached to 
them are taken into a dressing room or rest room in 
order to try on the merchandise the monitor 34 will not 
produce an alarm. However, according to the present 
invention, the security tags 24 are of special construc 
tion and, when removed from the articles of merchan 
dise 14, they produce a different electromagnetic distur 
bance that is detected by the dressing room and rest 
room monitor 34. Accordingly, whenever a security tag 
is removed from an article of merchandise in one of the 
dressing rooms 20 or rest rooms 22, the monitor therein 
will immediately produce an alarm. 
The present invention in its broadest aspects is not 

limited to any particular type of monitoring system, 
security tag or target; however, for purposes of illustra 
tion there is described herein a preferred arrangement 
with a swept frequency security system and plastic 
wafer security tags containing resonant circuit targets. 
FIG. 2 shows, in schematic and block diagram form, a 
swept radio frequency store exit monitor 26 located at 
the exit way 12 of the store. This monitor may have the 
same construction as described in US Pat. No. 
4,321,586 and that description is fully incorporated 
herein by reference. 
As shown in FIG. 2 there is provided on opposite 

sides of the exit way 12 a transmitting antenna 36 and a 
receiving antenna 38. Any store customer who leaves 
the store must walk between these two antennas; and 
the articles of merchandise which the customer carries 
pass through electromagnetic ?elds generated in the 
vicinity of these antennas. 
The transmitting antenna is energized by the output 

of an ampli?er 40 which in turn receives a continuous 
swept radio frequency signal from a swept frequency 
oscillator 42. The oscillator in turn is driven by a sweep 
generator 44. The sweep generator produces a 220 hertz 
signal which causes the swept frequency oscillator to 
vary its output frequency between 1920 and 2,220 kilo 
hertz at a 220 hertz rate. This swept radio frequency 
signal is converted by the transmitting antenna 36 to a 
swept radio frequency electromagnetic ?eld in the exit 
way 12. 

It will be understood that the frequencies and sweep 
rates described herein are given only by way of example 
and are not critical to the invention. 

Turning now to FIG. 3, it will be seen that the target 
contained in the security tag 24 comprises a spiral coil 
46 and a capacitor 48 connected in a loop to form a 
resonant electrical circuit. The coil and capacitor are 
tuned so that their resonant frequency is within the 
frequency sweep range of the transmitter circuit i.e. 
between 1,920 and 2,220 kilohertz. Consequently twice 
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during each sweep cycle, the transmitted frequency is 
the same as the resonant frequency of the target circuit. 
When the security tag 24 is in the exit way 12 its target 
circuit is driven into resonance each time the transmit 
ted frequency passes the resonance frequency of the 
target circuit. This results is a series of distinctive elec~ 
tromagnetic disturbances which are received by the 
receiving antenna 38 and detected by the receiving 
circuits connected to that antenna. 
As shown in FIG. 2, the receiving antenna 38 is con 

nected to input filters and detector 50 which remove the 
radio frequency components from the received signals. 
The remaining signal components are then passed 
through signal processing circuits 52 which examine the 
components for the distinctive characteristics that are 
produced by a true resonant circuit having the same Q 
as the target circuits. 
The output of the signal processing circuits 52 is 

supplied to a pulse generator 54. The pulse generator 
produces a pulse each time the transmitter frequency 
sweeps past the resonance frequency of a target circuit 
in the exit way 12. The pulse generator output is applied 
simultaneously to a signal gate 56 and a noise gate 58. 
These gates are opened alternatively by signals from a 
signal/noise gate generator 60. This gate generator in 
turn is connected to the receiver input circuits 50 and 
receives the sweep portion of the received signal. 
The gate generator 60 is set to open the signal gate 56 

during those portions of the frequency sweep cycle 
which bracket the resonant frequency of the target 
circuits and to open the noise gate 58 during the remain 
ing portions of the frequency sweep cycle. 
The outputs of the signal and noise gates 56 and 58 

are applied, respectively, to associated low pass ?lters 
or accumulators 62 and 64 which accumulate pulses 
from the pulse generator 54. The outputs of the low pass 
?lters 62 and 64 are compared in a comparator 66. 
When the number of pulses which pass through the 
open signal gate 56 becomes large in comparison to the 
number of pulses which pass through the open noise 
gate 58, the voltage comparator 66 supplies a signal to 
actuate an alarm 68. 
FIG. 4 shows a dressing room 20 ?tted out with a 

dressing room monitor 34. The dressing room 20 typi 
cally is a small compartment having just enough space 
for one individual to change clothes. The dressing room 
monitor includes a transmitting antenna 36' and a re 
ceiving antenna 38’ mounted in opposite walls 11 of the 
dressing room. The electrical components of the dress 
ing room monitor 34 are essentially the same as those of 
the store exit monitor 26 and accordingly the same 
reference numbers primed are used in FIG. 4 to repre 
sent components which are counterparts of components 
in the store exit monitor 26 of FIG. 2. The dressing 
room monitor 34 operates in the same manner as the 
store exit monitor 36 except that the swept frequency 
oscillator 42‘ is set to sweep through a range of frequen 
cies that is somewhat lower than the range of frequen 
cies produced by the swept frequency oscillator 42 of 
the store exit monitor. In this example, the oscillator 42' 
is swept between 1,820 and 2,120 kilohertz. In addition, 
the gate generator 60' of the dressing room monitor 34 
is set to open the signal gate 56' only during the trans 
mission of a narrow range of transmitted frequencies 
near the center of the sweep range (i.e. 1,970 kilohertz) 
during each transmitter frequency sweep cycle. This 
narrow range of transmitter frequencies does not in 
clude the resonant frequency of the target circuits when 
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6 
their respective target devices are attached to article of 
merchandise. However, if a security tag 24 according to 
the invention is removed from an article of merchan 
dise, the resonant frequency of its target circuit be 
comes shifted to that region of the transmitted fre 
quency sweep which occurs while the signal gate 56' is 
opened. As a result detected pulses caused by the target 
circuit pass through the signal gate and activate the 
alarm 68’. 
The construction of the security tag 24 and the man 

ner in which the resonant frequency of its target circuit 
becomes shifted when the tag is detached from an arti 
cle of merchandise is illustrated in FIGS. 5-7. The basic 
construction of the security tag 24 is the same as de 
scribed in U.S. Pat. No. 4,590,461 and the description in 
that patent is incorporated herein by reference. As 
shown in FIG. 7, the target device 24 has a molded 
plastic casing 70 which is fastened by means of a tack 
like fastener element 72 to a sheet shaped portion of the 
merchandise 14, e.g. the hem or sleeve of a garment. 
This arrangement allows the garment to be tried on in a 
dressing room, yet the presence of the casing 70 leaves 
no doubt that the garment is electrically protected and 
will cause an alarm to sound if it is carried through the 
store exit way 12 with the security tag 24 attached to it. 
The coil 46 is held in place in a spiral slot 74 in the lower 
half of the casing 70; and the capacitor 48 is located in 
a compartment 76 formed in the casing. 
The casing 70 is also formed with a lock housing 78 

which accommodates a releasable locking mechanism 
80. The locking mechanism 80 securely grips the shank 
of the fastener element 72 when it enters the casing 70 
from the lower side after passing through the merchan 
dise 14. When the fastener element 72 is held in place by 
the locking mechanism, the casing 70 is securely held to 
the merchandise 14 and, under normal conditions, it 
cannot be removed from the merchandise. However, 
when a powerful magnetic force is applied with the 
special tool 32 at the counter 28 (FIG. 1), the lock hous 
ing 74 the locking mechanism is released and the fas 
tener element may easily be removed to allow separa 
tion of the security tag 24 from the merchandise. 
Under some conditions, however, a person may, by 

working long enough on the lock housing 74, eventu 
ally destroy the housing and the locking mechanism and 
thereby remove the security tag 24 from the merchan 
dise. Usually this is attempted in a dressing room or a 
rest room where there is a measure of privacy. This 
invention permits the detection of such removal with 
out otherwise violating the privacy of the dressing 
room or rest room, by providing arrangements which 
change the characteristic electromagnetic disturbance 
produced by the target circuit when it is removed from 
the merchandise. In the illustrated embodiment the 
resonant frequency of the target circuit is shifted when 
it is removed from the merchandise. 
As shown in the exploded view of FIG. 6, a copper 

ring 82 is interposed between the merchandise l4 and 
the casing 70 of the security tag 24. The shank of the 
fastener element 72 passes through the center of the 
copper ring 82. When the security tag 24 is fastened to 
the merchandise 14 the copper ring 82 is held tightly 
between the casing 70 and the merchandise as shown in 
FIGS. 5 and 7. 
When the copper ring 82 is in the position shown in 

FIGS. 5 and 7 adjacent, or in close proximity, to the coil 
46 and the capacitor 48, the copper ring interacts elec 
trically with the coil and capacitor and shifts their reso 
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nant frequency upwardly. Thus, in the illustrated em 
bodiment, where the coil 46 and capacitor 48 by them 
selves have a resonant frequency of 1,970 kilohertz, 
when the copper ring 82 is positioned close to the coil 
and capacitor their resonant frequency becomes 2,070 
kilohertz. The amount of frequency shift depends on the 
dimensions of the ring 82. 

It has been found that a frequency shift of 100 kilo 
hertz can be obtained with a copper ring having an 
outer diameter of 1.25 inches (3.175 cm) an inner diame 
ter of 1.187, inches (3.015 cm) and a thickness of 0.125 
inches (0.317 cm). 

In the preferred embodiment, the store exit monitor 
26 operates to detect security tags 24 taken through the 
store exit way 12 whether or nor those tags are attached 
to articles of merchandise. The dressing room monitors 
34, on the other hand, operate to detect only security 
tags which are removed from merchandise within the 
dressing rooms 20 or the rest rooms 22. This permits 
store patrons to take merchandise with the security tags 
attached into these rooms to try on the merchandise 
without causing an alarm to be actuated. 
The timing diagrams of FIGS. 8, 9 and 10 illustrate 

the manner in which the store exit and dressing room 
monitors 26 and 34 operate to selectively detect at 
tached or removed security tags. As shown in FIGS. 8 
and 9, the center frequency of the store exit swept fre 
quency oscillator 42 is set at the resonant frequency of 
the target circuit of the attached security tags 24 with 
-the copper ring 82 in place (i.e. 2,070 kilohertz). The 
frequency sweep is from 1,920 to 2,220 kilohertz, which 

7 also includes the resonant frequency of the target circuit 
7 of the detached security tags 24 with the copper ring 82 
removed (i.e. 1,970 kilohertz). In this case the timing of 
the signal gate 56 is set so that the gate is on while the 
interrogation frequency, i.e. the output of the swept 
frequency oscillator 42 passes both through 2,070 kilo 
hertz and 1,970 kilohertz. Thus should either an at 
tached or a detached security tag 24 be carried through 

-the exit way 12, the pulses produced when the interro 
gation frequency sweeps past the resonant frequency of 
the tag’s target circuit will occur while the signal gate is 
on. These pulses will pass through to the voltage com 
parator 66 and cause an alarm to be actuated. 
As shown in FIG. 10, the center frequency of the 

dressing room monitors is set at the resonant frequency 
of the detached security tag 24, with the copper ring 82 
removed (i.e. 1,970 kilohertz). The frequency sweep is 
from 1,820 to 2,120 kilohertz. This also includes the 
resonant frequency of the target circuit of the attached 
security tags 24 with the copper ring 82 in place (i.e. 
2,070 kilohertz). However, in this case, the timing of the 
signal gate 56' is such that this gate is on only while the 
interrogation frequency, i.e. the output of the swept 
frequency oscillator 42’ passes through 1,970 kilohertz. 
The signal gate 56’ is off, and the noise gate 58’ is on, at 
the times when the interrogation frequency passes 
through the resonant frequency of the target circuits of 
the attached security tags, i.e. 2,070 kilohertz. Conse 
quently when a garment with a security tag attached is 
brought into a dressing room 20 or a rest room 22 the 
pulses produced by the tag’s resonant circuit will occur 
only while the signal gate 56' is off and its noise gate 58’ 
is on; and the alarm will not be actuated. If however, 
the security tag 24 is removed from the garment while 
in the dressing room or rest room, the copper ring 82 
will fall away from the resonant circuit and the resonant 
frequency of the circuit will shift downwardly to 1,970 
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8 
' kilohertz. As a result, the pulses generated by the reso 
nant circuit will occur while the signal gate 5' is on and 
this will actuate the alarm 68’. Alternately, as shown in 
FIG. 8, the dressing room signal gates 56' may be set to 
be “on” when the sweep frequency is at 1,970 kilohertz 
and “off” when the sweep frequency is at 2,070 kilo 
hertz and the dressing room noise gates 58’ may be set 
to be “on” when the sweep frequency is at 2,070 kilo 
hertz and “off’ when the sweep frequency is at 1,920 
kilohertz, thus permitting the store exit and dressing 
room monitors to have the same sweep frequency. 
FIG. 11 shows an alternative arrangement for con 

trolling the resonant frequency of the target circuit so 
that it shifts to a lower frequency when the security tag 
is detached from the merchandise. In FIG. 11 a security 
tag 24’ is shown which is similar in construction to the 
security tag 24 of FIG. 7. The basic construction of the 
security tag 24’ is the same as shown U.S. Pat. No. 
4,187,509. 
As can be seen, the outer con?guration of the security 

tag 24' is somewhat modi?ed from that of the security 
tag 24. However the security tag 24’ has all the same 
basic elements of the security tag 24 and those elements 
which have counterparts in FIG. 7 are given the same 
reference numerals with a prime. 

In the arrangement of FIG. 11, the fastener 72' is 
provided with an enlarged molded plastic head 86 in 
which the copper ring 82’ is cemented. Thus when the 
shank of the fastener 72’ is passed through the merchan 
dise 14 and locked into the locking mechanism 80' of the 
security tag, the copper ring 82’ is held in proper posi 
tional relationship to the coil 46’ and capacitor 48’ of the 
target resonant circuit to shift its frequency upward. If 
the locking mechanism 80’ or the fastener 72’ are de 
stroyed so as to remove the fastener from the wafer 
housing 70’, the copper ring 82’ will become separated 
from the resonant circuit and the resonant frequency of 
the circuit will decrease. Thus, the removed target will 
be detected in the same manner as in the embodiment of 
FIGS. 5-7. 

It will be appreciated from the foregoing that the 
present invention provides a novel electronic article 
surveillance system and security tag construction which 
enables the detection of unauthorized removal of secu 
rity tags from articles of merchandise in dressing rooms 
and rest rooms without otherwise affecting the privacy 
of persons using those rooms. 
We claim: 
1. An electronic article surveillance system for pro 

tecting merchandise from theft from a store having a 
private room located within a protected area of the 
store, said system comprising a ?rst monitor arranged to 
respond to a ?rst charactertistic electromagnetic distur 
bance in an exit path from the protected area of the 
store, a second monitor which is responsive to a second 
characteristic electromagnetic disturbance within the 
private room to produce an alarm, and a security tag 
which is constructed to be fastened to an article of 
merchandise and to be removable therefrom only with 
a special tool, said security tag being constructed to 
produce the ?rst characteristic electromagnetic distur 
bance when it is fastened to an article of merchandise 
and to produce the second characteristic electromag 
netic disturbance when it is removed from the article of 
merchandise, said ?rst monitor also being responsive to 
said second characteristic electromagnetic disturbance 
to produce an alarm. . 
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2. An electronic article surveillance system according 

to claim 1 wherein said security tag contains a target 
which produces said ?rst and second distinctive electro 
magnetic disturbances in response to interrogation sig 
nals and wherein said ?rst and second monitors each 
include means for producing said interrogation signals. 

3. An electronic article surveillance system according 
to claim 2 wherein said target is a resonant circuit and 
wherein said security tag is constructed such that said 
target has a ?rst resonant frequency when said security 
tag is fastened to an article of merchandise and a second 
resonant frequency when said security tag is removed 
from the article of merchandise. ' 

4. An electronic article surveillance system according 
to claim 3 wherein said ?rst and second monitors pro 
duce swept frequency interrogation signals which 
sweep repetitively through a range of frequencies in 
cluding said ?rst and second resonant frequencies, said 
?rst monitor being responsive to electromagnetic dis 
turbances produced by a resonant circuit which is reso 
nant at said ?rst resonant frequency and said second 
monitor being responsive only to electromagnetic dis 
turbances produced by a resonant circuit which is reso 
nant at said second resonant frequency. 

5. An electronic article surveillance system according 
to claim 4 wherein said ?rst and second monitors in 
clude respectively, ?rst and second signal gates through 
which signals produced upon detection of said ?rst and 
second electromagnetic disturbances must pass to actu 
ate an alarm, wherein said ?rst monitor further includes 
?rst signal gate operating means to open said ?rst signal 
gate during the times that its interrogation signal‘ is 
being swept through said ?rst resonant frequency and 
wherein said second monitor further includes second 
signal gate operating means to open said second signal 
gate during the times that its interrogation is being 
swept through said second resonant frequency. 

6. An electronic article surveillance system according 
to claim 5 wherein said ?rst signal gate operating means 
also maintains said ?rst signal gate open during the 
times that its interrogation signal is being swept through 
said second resonant frequency. 

7. An electronic article surveillance system for pro 
tecting merchandise from theft from a store having a 
private room located within a protected area of the 
store, said system comprising a first monitor arranged to 
respond to a ?rst characteristic electromagnetic distur 
bance in an exit path from the protected area of the 
store, a second monitor which is responsive to a second 
characteristic electromagnetic disturbance within the 
private room to produce an alarm, and a security tag 
which is constructed to be fastened to an article of 
merchandise and to be removable therefrom only with 
a special tool, said security tag containing a target 
which is constructed to produce the ?rst characteristic 
electromagnetic disturbance when it is fastened to an 
article of merchandise and to produce the second char 
acteristic electromagnetic disturbance when it is re 
moved from the article of merchandise, said security tag 
including an element which, when positioned adjacent 
said target, changes the target’s electrical characteris 
tics so that it produces said ?rst distinctive electromag 
netic disturbances, said element being held in position 
adjacent said target when said security tag is fastened to 
an article of merchandise and is released from said secu 
rity tag when said security tag is separated from said 
article of merchandise. 
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8. An electronic article surveillance system according 

to claim 7 wherein said security tag comprises a casing 
which contains said target and a tack-like fastener hav 
ing a shank which projects through an article of mer 
chandise and is held inside said casing by a locking 
mechanism therein. 

9. An electronic article surveillance system according 
to claim 8 wherein said element is in the form of a ring 
and is held in place between said article of merchandise 
and said casing with the shank of said fastener passing 
through said ring. 

10. An electronic article surveillance system accord 
ing to claim 9 wherein said target is a resonant electrical 
circuit whose frequency is shifted by said ring when 
said ring is positioned adjacent said casing. 

11. An electronic article surveillance system accord 
ing to claim 8 wherein said element is in the shape of a 
ring and is embedded in the head of said tack-like fas 
tener. 

12. An electronic article surveillance system accord 
ing to claim 11 wherein said target is a resonant electri 
cal circuit whose frequency is shifted by said ring when 
said ring is positioned adjacent said casing. 

13. An electronic article surveillance system accord 
ing to claim 7 wherein said security tag contains a target 
which produces said ?rst and second distinctive electro 
magnetic disturbances in response to interrogation sig 
nals and wherein said ?rst and second monitors each 
include means for producing said interrogation signals. 

14. An electronic article surveillance system accord 
ing to claim 13 wherein said target is a resonant circuit 
and wherein said security tag is constructed such that 
said target has a ?rst resonant frequency when said 
security tag is fastened to an article of merchandise and 
a second resonant frequency when said security tag is 
removed from the article of merchandise. 

15. An electronic article surveillance system accord 
ing to claim 14 wherein said ?rst and second monitors 
produce swept frequency interrogation signals which 
sweep repetitively through a range of frequencies in 
cluding said ?rst and second resonant frequencies, said 
?rst monitor being responsive to electromagnetic dis 
turbances produced by a resonant circuit which is reso 
nant at said ?rst resonant frequency and said second 
monitor being responsive only to electromagnetic dis 
turbances produced by a resonant circuit which is reso 
nant at said second resonant frequency. 

16. An electronic article surveillance system accord 
ing to claim 15 wherein said ?rst monitor is.responsive 
to electromagnetic disturbances produced by a resonant 
circuit which is resonant at said second resonant fre 
quency. 

17. An electronic article surveillance system accord 
ing to claim 15 wherein said ?rst and second monitors 
include respectively, ?rst and second signal gates 
through which signals produced upon detection of said 
?rst and second electromagnetic disturbances must pass 
to actuate an alarm, wherein said ?rst monitor further 
includes ?rstsignal gate operating means to cause said 
?rst signal gate to pass signals which occur during the 
times that its interrogation signal is being swept through 
said ?rst resonant frequency and wherein said second 
monitor further includes second signal gate operating 
means to cause said second signal gate to pass signals 
which occur during the times that its interrogation is 
being swept through said second resonant frequency. 

18. An electronic article surveillance system accord 
ing to claim 17 wherein said ?rst signal gate operating 
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means also causes said ?rst signal gate to pass signals 
which occur during the times that its interrogation 
signal is being swept through said second resonant fre 
queney. 

19. A security tag for use in an electronic article 
surveillance system, said tag comprising a casing, a 
fastener for securing the casing to an article of merchan 
dise, said fastener being releasable only by a special tool 
to allow separation of the casing from the article of 
merchandise, a target mounted in the casing, said target 
being arranged such that it produces a ?rst distinctive 
electromagnetic disturbance when the fastener secures 
the casing to the article of merchandise and a second 
distinctive electromagnetic disturbance when the casing 
is separated from the article of merchandise, said secu 
rity tag including an element which, when positioned 
adjacent said targe, changes the target’s electrical char 
acteristics so that is produces said ?rst distinctive elec 
tromagnetic disturbances, said element being held in 
position adjacent said target when said fastener holds 
said casing to an article of merchandise but separates 
from said target when said casing is separated from said 
article of merchandise. 

20. A security tag according to claim 19 wherein said 
target is constructed to produce said ?rst and second 
distinctive electromagnetic disturbances at ?rst and 
second frequencies respectively. 

21. A security tag according to claim 19 wherein said 
target is constructed to produce said ?rst and second 
electromagnetic disturbances in response to interroga 
tion signals. 

22. A security tag according to claim 19 wherein said‘ 
element is held against said casing by said fastener. 
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23. A security tag according to claim 22 wherein said 

fastener is a tack like device having a shank which 
passes through an article of merchandise and is held 
inside said casing by a lock assembly therein. 

24. A security tag according to claim 23 wherein said 
element is in the shape of a ring and wherein the shank 
of said fastener passes through the center of said ring. 

25. A security tag according to claim 24 wherein said 
element is ?xed in the head of said fastener. 

26. A security tag according to claim 19 wherein said 
target is a resonant electrical circuit. 

27. A security tag according to claim 26 wherein said 
target is arranged to have a ?rst resonant frequency 
when said fastener secures the casing to the article of 
merchandise and to have a second resonant frequency 
when said casing is separated from the merchandise. 

28. A security tag according to claim 27 wherein said 
security tag includes an element whose electrical char 
acteristics are such that when the element is positioned 
adjacent said casing, it changes the resonant frequency 
of the target from said second resonant frequency to 
said first resonant frequency. 

29. A security tag according to claim 28 wherein said 
element is held adjacent said casing when said fastener 
holds said casing against an article of merchandise. 

30. A security tag according to claim 29 wherein said 
element is an electrically conductive ring. 

31. A security tag according to claim 30 wherein said 
fastener is a tack-like device having a shank which 
passes through said article of merchandise and said ring 
and into a locking mechanism in said casing. 

32. A security tag according to claim 31 wherein said 
ring is mounted in the head of said fastener. 

# 1k i 1k * 
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|NVENTQR(S) : ARTHUR J. MINASY, ET AL. 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

COLUMN 2 

Line 44, "second disturbance" should read ——second 
characteristic disturbance-—. 

Line 61, "casing," should-read ——casing and——. 

COLUMN 3 

Line 5, "diagramatic" should read -—diagrammatic—-. 
Line 8, "diagramatic" should read -—diagrammatic——. 
Line 13, "diagramatic" should read ——diagrammatic——. 
Line 21, "cross sectional" should read ‘——cross—sectional-—. 

COLUMN 6 

Line 18, "tack" should read -—tack-—-. 
Line 19, "sheet shaped" should‘read ——sheet—shaped—-. 

COLUMN 7 

Line 10, "(3.175 cm) an" should read ——(3 . 175 cm), an—-. 
Line 35, "on" should read ——"on"--. 
Line 43, "on." should read ——"on".-—. 
Line 53, "on" should read ——"on"——. 
Line 56, "off," should read ——"off"-—. 
Line 56, "on," should read ——"on",——. 
Line 63, "off" should read ——"off"-—. 
Line .64, "on;" should read ——"on";-'—. 
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